Effect of human plasma lipoproteins on prostacyclin production by cultured endothelial cells.
Prostacyclin (PGI2) production by bovine aortic or human umbilical vein endothelial cells increased when either human high density lipoproteins3 (HDL3) or low density lipoproteins (LDL) were added to a serum-free culture medium. At low concentrations and short incubation times, HDL3 produced more PGI2 than LDL, but LDL was just as effective as HDL3 in 18-hr incubations with high concentrations of lipoproteins. Neither lipoprotein was toxic to the cultures as assessed by [3H]leucine incorporation into cell protein. The stimulatory effect of HDL3 and LDL on PGI2 production decreased as growing cultures became confluent. Incubation with lipoproteins neither enhanced arachidonic acid release nor increased PGI2 formation when the cells were stimulated subsequently with ionophore A23187, indicating that the lipoproteins do not affect the intracellular processes involved in PGI2 production. The addition of albumin reduced the amount of PGI2 formation elicited by HDL3 or LDL. As compared with albumin-bound arachidonic acid, from 6- to 13-fold less PGI2 was produced during incubation with the lipoproteins. Furthermore, the amount of PGI2 formation elicited by the lipoproteins in 18 hr was 4-fold less than that produced during incubation with a fatty acid mixture containing only 5% arachidonic acid, and 3-fold less than when the cells were stimulated with the ionophore A23187 for 20 min. Taken together, our results indicate that human HDL and LDL contribute to endothelial PGI2 production only in a modest way and suggest that this process is not specific for either of these two plasma lipoproteins. In view of the greater participation of albumin-bound arachidonic acid in PGI2 production, plasma lipoproteins may not play as important a role in endothelial prostaglandin formation as has been suggested.